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£ Q Wb*Lfc?tiR«:itaL. fBttlicr, nor, 1 2 B#M?E*SiM£, 7 0 o°cr 

fcbfE# 2003-3070292 
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smffltiti&L. l6W^ttL/:Zr0 2 mo fit, W^^f L/:Z r 0 2 «?r 
[ 0 0 9 1 ] 

s^au i- ii , No. s zm&'t&^&tit) , t>*-t ykmife * mm >' ^ =» - v a 

#1"&o ftfc*i7fcitR£itiaU fi#«i:T, 1 0 0°C1 2 B#IHM£*ft, 6 5 0t 

T*5l$ffl&j£U l«|OSmLfcZr02*ft4o f LT, S^KLfcZrOjft* 

[ 0 0 9 2 ] 

ifc, lt#No. 7 it, BSRvJUa-^A^SfcOftfriJ ia-ft^ * > t „ 5 2 

5°C, 5B#P H 1C0«(CT, IW^HtLt. Mi:, t*#No. 9 (±. «c»*i&ifttf>ft 
^t)t:, ^B?**iK*ttfll U 6 5 0°C, 5B*Wtf>&jjftfc-c\ SWw#ft*#fc 0 
[0 0 9 3 ] 

Jfctfcfll (tfrN-No. 6) £ It, M^^^f 3 4^ilL-i^ftl)7>t-7-t 
>-f£M3iU ifc, Jtt20J (Sfcfl-No. 1 0) iLT, BJlSfrtf)*^ <b * Wi" 

[0 0 9 4 ] 

ftiEi-fc^fcffil 1 - 4 ic&ffl-f&iFfffi^et LT, tf^^H^HtTOL, Tie 
[0 0 9 5] 

**Xfi : 2 8 0T\ 3 0 0°C, 4 0 0°C 

3R^ia : 3 5 0°C. 4 o or. 4 5 or 

: o 2 : l o#«%. co 2 : 5mn%. h 2 o : 

NH 3 : 0-20 Oppm, 5$fflKiN2 

iffx : NO2, no, co> c 3 h 6 : 

& 1 0 Oppm (Cs Heli 1 0 OppmC) 
^-4-£@eeU p^^mffi (2V) , p^^ojglr^^: UOOHz) (OxIIE^ t^^e- 

[0 0 9 6] 

ft, NH 3 OJgj£fi, NH3 = OppmWtfXiSJctfM >tf-?*>X (Zbase) fc, NH 3 rt ? 

iAL/:fxM<oof-r/^ (Znh 3 ) TNifeLfcie, fiP^>, >f y\£-yy^(omt 

©ffl^ (AZ= (Znhs/ Zbase) XI 0 0) i: LTf (6^;tf til>o 
[0 0 9 7 ] 

[0 0 9 8] 

ifc. y hoMtHotWL-CIt >M -y F^i^fv^, ADVANCES IN 
CATALYSIS V0LUME37 (ACADEMIC PRESS, INC) pp. 186-187HlE^Oy^&^S C T$!l7e£ 

[ 0 0 9 9] 
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fit 

n 




Ho 




No 






m n 




<± : I'D 


mmit 

(± : 1>J) 


(± : WD 


1 


ZrO, 




98. 93:1.07 


98.0:2.0 


98. 86:1. 14 


-14.52 


A 


2 


ZrO, 


WO 3 


97. 28:2.72 


95. 0:5.0 


97. 11:2.89 


-14. 52 


A 


3 


ZrO, 


WO 3 


94.42:5.58 


90.0:10.0 


94.83:5. 17 


-14.52 


A 


4 


ZrO, 


WOj 


91.43:8.57 


85.0:15.0 


92. 52:7.48 


-14.52 


A 


5 


ZrO: | 


WO 3 


82.52:17.48 


71. 5:28. 5 


82. 52:17.48 


-14.52 


B 


6 


ZrO, 




100:0. 




100:0 





A 


7 


TiO, 


SO, 1 " 


96.74:3. 26 


96. 1:3.9 


96.74:3.26 


-13.75 


C 


8 


ZrO, 


so<*- 


87.53:12.47 


90.0:10.0 


87. 53:12. 47 


-16.04 


C 


9 


ZrO, 


P04 3 - 


89. 37:10. 63 


91.6:8.4 


89. 37:10. 63 


-11.99 


C 


10 




W03 


0:100 




0:100 i 




A 



1 0 1 0 0 ] 

im2] 



n 

No 


ttmmm 

[mVg] 


C°c] 


; 7>K7!gJg 


mm \ 

[mmo l/g] 


1 


22. 5 


3 5 0 


me 




2 


35. 3 


3 5 0 


07 


0.071 


3 


4 7. 4 


3 5 0, 4 0 0 


@8« 09 


0. 107 


4 


4 3. 1 


3 5 0 


01 0 




5 


7 6. 3 


3 5 0, 4 5 0 


B1.K 01 2 


0. 224 


6 


9 4. 8 


3 5 0 


01 3 




7 


3 1 2 


3 5 0 


01 4 




8 


5 4.3 


3 5 0 


01 5 


0. 178 


9 


9 6. 1 


3 5 0 


01 6 




10 


0. 6 


3 5 0 


01 8 





[0101] 

mmm 1 ) 

#^K«-CUU ±i£Lfc#tltaS^ft (^fitttA, B, C) \ZX , ^No. 1-1 OOT 
[0102] 
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Zr02^*<7)JtM*I, MlNo. 1 0 WgiM^&SWOst^OJt^Mff) £, 
B E Ty£tc J; 0?|iJ^L7to *#:iftU(4, x-T-V-t J *tfi$:£ttm-?^*v-y°l 2 
£ffiv>T, 2 0 0t-C6 0^H, H e t N 2 Ojf.g£-#\x £»fc L, N 2 ^ffi:J;^BET 

10 10 3] 

M^m{3#T>^^T-tr>^^^l9#tt, #Xfi : 2 8 0°C, 13 5 0 

°C, 4 0 0°C, 4 5 0°C(7)#ft-C\ NH 3 ?fJ^, 0, 5, 20, 50, 10 

0, 1 5 0ppm<7)#X£fit££U ^Ol^CD^T ~T-t ^tfM > tf- > X (Z) * 
*a67tr 0 (216-111 6 (c§E1- 0 ft, ^-Il(if4, ^T-No. $.LKHT-flJiP^£ 

[0104] 

<DT y^e^T^y^ 1-5, 7-9) (4, T ^ ^- T L TB^lf & 

[0 10 5] 

14-No. 6) (4, £?tf£^T^^T(C*j-LT!SS^& <£f £ L< &V> 0 ft, MIJ^^O^^ 
^*^ittM?)7>^-H:>t (tUNo. 10) Kov>T(4, TIB^If^ 2 (CT^S 

o 

[0106] 

ifc, H16 (i^WNo. 1) -HI 2 (M^l-No. 5 ) <^f£|j!f JP:^ <b BJ? £>^&#t;, HM 

6f-Q$>2>VJOi<n\tMmLti t $r < ft St, NH 3 = 0 ppmOB#cO--?- X ^ > fc: - jT V X O-fiji* 

-a ) < ft£ d <h^5>^-2>o i^-^'f > tf-^X^/J^v^, -b >-^$lJt$PHlfS 

t£ft ti ft h t v » -9 m jft £ o 
[0107] 

HK, Hi 1 SJ/H l 2 (M#No. 5) W^ISmu^-tliH. 1!IJS53-C**W03«0 

mmm 2 ) 

*n&m (4 , *st#x^s*i^<)<?)f*So 

[0108] 

*f So 

*^ll£0!|-c(4, : 2 8 o°c, m^ : & : 3 5 ot^ttf, iHffi^ien, N0 2 , 

NO, CO, C 3 H 6 , NHs £, ^rii^ti 1 0 Oppm (Cs He, (4 1 0 OppmC) |AL, 

^oisoT>*-T-fc>-9-wjsae*«i5eL^:o f^t^, mi 7i:gt 0 

[0 10 9] 

ft, HI 1 7 S^'TIBE! 1 8 (4, 10 0ppmOH#<7>!gJK£ 1 0 0 Lfcfc #Ott*<0#X 
O 1 0 Oppm (C 3 H 6 (4 1 0 OppmC) OJgSJgJt*: jjrf r 9 £ c 

[0 110] 

oiums**, m 1 8 iZTjz-to 

(^fcfll 3 ) 
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[0111] 
[0 1 12] 

oil), Mi^gd, #'Xfi7^3 0 0°C, 4 0 0°CT\ NH 3 (1S#\ 0, 5, 2 0, 
5 0 , 1 0 0 , 2 0 OppmOtfX t t i> am&ffjflll&^jfc L£v»*£*fc , 

<D4 (Z) £*tf>;to HI 1 9 O^T-aWftlftl L fxfi^tt?) 

7 1 , Ei 2 o oft^-afflfli* 19 7 tc^i- 0 

[0 113] 

(lUfcfll 4 ) 

!± , eit* fc ^t-s t n h 3 t <d mm k o v> -ri^ & t o -e * * 0 

[0114] 

it\ iy|BMf4No. 3 <7>7>^E^T-k>-9-£flBv>T, flglJSV Kiti" & N H 3 - T P DiPJj 

ffirIETPDiiij^^=toT|#^n7t:T---^^[ii2 l t;^i-75 ? , \hftfk<?> ? y y (nh 3 # 

[0115] 
[0 116] 

01 x. {fflffieft 1 Ugrftlfctw, Kfl-No. 2cO^a(±0. 0 7 lmmol/g, MftNo. 3«| 
»(±0. 1 0 7mmol/g, M#No. 5Ogffi(± 0. 2 2 4 mmol/gt Jlfg i> Z> Z t & Z> 

O 

[0 117] 

3 5 Or, 4 5 0°Cdf£^L, P^tte^ (2 0 0 #) ®(C, 0, 5, 20, 100, 15 
0, OppmtBSttJwgEfl:**, fOt §<0^f > t?-^>* (Z) £#i6rt: 0 -e-o^fc 
, EI 2 2X^12 3 co^T-S^^tt'SNHs^xS^'ttO^v TtC^-f o 
[0 118] 

mrffiU2 2, 02 3 ^S5r±tf^i:NH3 0i®*^imiiS7& ? ji< ^€.7ta6, -t 

> OJk£fta*& < 4 & -T i t& ? 53^3 o 

flSJKo^b*^i-^ife* (0 8&OT9) t, (BUa^^ijpdi^v* : Mo^v») 
gfcfi-No. SO^RT-aftOjtvm i^iSoM^^t^l^ (01 1, B12) fc, K 

m-wo. 5<Dm^m<Dm^K£&fo&fe<Dmtzmirmwi%im (022, 123) 

, ^m<7)#v^4T*(±, jfiiJ«IS£&&< LTfc NH 3 *£* fiWlTetfttti 
[0 119] 
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tw(i+^*NH3{S0E<rffll«-Ci4OT?, -t >-*fl£|&iaj&*±tf £ £ ^UTtlUfc •) . * 

ZtUZ&B&Hl&fr t W\l&fr<7>®.J& % MIR LXUm & -fe > -9" ofSBt^-BT^ K & * o 
[0120] 

_ti£L£#K, M^JtSn-r^t, NH 3 = OppmOf^O^-X-f ^tf-r^xo 
ffi, ±s£L7tH^J-C{±, &JRBMfc!»iB3aMtf>£j£$J , fc LT, TiQ 2l Z r 0 2 > giJ^ 
t\ F e 2 O3 , H f O2 x S n O2, A 1 2O3, S i O2, U&frb Lt, MoOs, B2O3 

2 ] 

[0121] 

&*„ 

[0 12 2] 

0KOB-B' ©f®n-e*^>o 

[0123] 

112 4 H^-TtttC ^IiajOT^^-T-t^t 1 0 1 OSfflJ *#J*^ S^SB 
#10 2 <7)*i=-a5 1 0 3li, mmmU 1 0 5±C, felTO^H, JK#:&«J&5?*7&*«MI $ 

[0124] 

oil), ^ii«iift»afc«i 0 5±tcw, at^M^tt^-^'j - k«ui 0 

7, 109fc, - K«B 1 0 7 K#fitS*ifcT«1HM 1 1 1 t^ElSii, T^m 

gl 1 l±KW\ Tlltl 1 1 O^T&H^ i ? 1 13t&*ES$*U ISSS 1 

1 3*>_tfcJi, flfe^eo 1; - KSR 1 0 9t:««$ftfc±9ISl 1 S^EfiSft, ±^tS 

1 1 5_htcf±, ±mmmi 1 ssifigissi 1 sommz&m-t&mi&mi 1 3<t>^t 

[0 12 5] 

#6, «fEiSiE»i 1 3(±, mm'mmmi tmmz, mmtmitzx offM$^^mw*^3 
sfc, HuiET^msi 1 1 s^'BufB±spm@ 1 1 5ii, mumfcmi 1 3^<o«^^r 

xolfctfeiffi*^* - t*«4v»tj|n, i®tt«S 1 1 3 £ 19 *>$v?L^<7)^;§ v> (jfiv») ^+LK 
[0 12 6] 

Ml: , in 2 5l3tic, *feli^Ki 0 5rti:ii, 1 o 3 £#n^1-&^-* 1 1 

9 8!IffltS^LflC"C**iajK-fe>^ 1 2 0 <h^@£M$tiTv^ 0 

^mm^rye-T ion*, fiie^jfefa 1 tram******-*-* ttu:, 
±«e 1 1 5 wm^m 1 1 3 <D<&mm fc^nstv^ 4 & %> 0 

[HlfeW 3 ] 
[0 12 7] 

mtHf 2003-3070292 
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o 

[0128] 

&7E.itMt Lxm^m^Y 2 Ostf&m (mm sntv»4, 

[0129] 

ft> *HM^IlT-(i, Mljj&^fc LtWOa^fflv^^ WOs, M0O3, B2O3. S 04 2 " 
Y 2 0 3 lw|K«b-r, CaO, MgO, Y 2 0 3 , YbzOs, G a 2 Os frbMlX ft-h'Pti: < 

1 IJffit^CtW^o 

[0130] 
[0131] 

19 , ^Hife^imi, Z r O 2 60|S H B H ffi*CY 2 O3 3*4 3 t Ci 0 , Z r 0 2 

[0132] 
[0133] 

p H 8 KPSELfco -v h U ^A(± N Jg&tfj&Z r O2 - Y2 03»*£*t 

tiYWtti^ Y 2 03&#-C, 1)2. 7mol%, 2)4mol%, 3) 8 mol % t * i^Ci 
^Lf: 0 nhtitzikWLi, iK5iata • gfe^L, ft*ai:Tl 1 0 t:T'2 4 Bf MfcflfeU 

7 7^i:t4 0 0°CT-2 4 BfFico^fcfi 1 ^ (ffifrfcfc*) JtflMfi07v#& 
Z r O2- Y 2 03>&**&rt:o 
[0134] 

Bf^S<7)Z r O2- f|^^W0 3 /Z r02-Y 2 0 3 t*i:i3 

*t£Wtf>-g^r*7&*wo3Jft#T? 1 os-S%£&&$H;, ? yyx-r >m.T>*=-<y A£tf 
«)]R»K H 2 otc*»$*, r>^T7fc£trax^ p H 1 0—1 n:iiLt c 
(3ifriep/r^#OZ r 0 2 -Y2 03^*£2JmX.s +5H:«#L!KiBiftfc Lfc<>o£, o- * 
•;-i/<#^-^-H-C3R||ftH§*7to fttflfcHft:*, ^ISCtl 2 0°C-C2 4B# 
BH£*L, ^CT8 0 0 °CT- 5 ^RlwM^ff 0 jfc 0 

[0135] 

Jm±KJ:lK (^5Ei"*^W^W"f gfi^l 0lf%WO3/Z rOz-YzOst 
[0136] 

1 0ff%WO 3 /Z r 02iR**»7to fit, -<^*OJt^ffi«& B E Ti£{C J: Oil! 
J^LTto Tie^3 H#-tirTfEi- 0 ft, 8W4)fi^:|&WOieiBl*3t?*-6 0 

WiSE# 2003-3070292 
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[0 13 7] 
1^3] 







it*rai:«yg] 


© 


W0 3 /Zr02- 2. 7mo!%Y 2 03 


4 8. 6 


<2> 


WOs/Z r Oz ■ 4mol% Y2O3 


4 9. 0 


(D 


WOs/Z r O z • 8 mo 1 % Y 2 0 3 


3 5. 7 


® 


WOs/Z r O2 


5 4. 1 



[0 13 8] 

ft> W03il±, Z1-O2-Y2O3 (XliZ r0 2 ) O 3 £-ft 

* 1 0 0ll%t Lfcfc 1 01f%*tLTv»4, 

[0 13 9] 
[0140] 

6 01C 6 0 0tT*lBfriT*li#ttt7>^-7-b>t^-b>ti 

(mmm 5 ) 

- (Dmmrn u\ -t > 0 it * fF« -r * £ ^> © t o -e * a 0 

[0141] 

(i) fF«M (#"*«!5eM) 

[0142] 

JfXU ; 2 8 0 V 
mj-U : 3 5 0 °c 

: o 2 : 1 omn%, C0 2 : 5#:ft%> H2O : 5#if% 

NHs I 0 - 2 0 Oppuu 5S«R(±N2 
ML, pftfcmfe (2 V) , /!>r;eO«ifc (4 0 OH z) (D^cltE^, r >-=e-T-fc>-9- 

[0 14 3] 

-e-LT, ffiraE^KW 1 traUfcU, NH 3 = 0ppmtc£>lt& -f > £ 0 -?">X t^NHs^t 

(ii) t>t«HtotXffI 

Xtt * ffFtifi i" & # n . hu f 5* 3 U ^-TK#l ) - 4) <r> m.& <o BBm *m*-tz 

& j t>-y-m?mt*®.frttifT, ^ti^tmrnzm-t^ry^-r-ty^ t 

tbSE# 2003-3070292 
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Lfco 

[0144] 

ttz, *M 0 D n t figljic, HlflE^3 »^-r«fl-l)~4)<7>j6ajSOi!SJ£.Ji4:<|x.^^-fc 
[0145] 

7-b>^<7M >fc°-^X<7>^fc<0#J£-£*a6£o "t<D®i%:%. HI 2 6 Kiel" 0 
[0146] 

[0 14 7] 

ifc, Y2 03O^**^V»{5ifJSJtfi:Ttt«lW$n-&«|BlU*l), #UY 2 0 3 £8mo 
■IftKJtLT, J:b^aoKf44)CO^M^ji^7tT>^^T-t gp*>, Y2O3K 

6 ) 

[0148] 

cmX^5cm) ±H£pJij!iJU 6 0 OtT'lUFIML, f Iff ©^t >7^^f^lL 

(*ii„ D „) 0 

[0 14 9] 

6 o or-ei o ommmmtr, mx&<D&if>7°^t Ltz 0 

Wb&&) ^ft*mtf><fc£lIJRU ^^{CJtLT, R i g akuiwru- 2 0 0 
Srfflv»TXRD«!lj£*ffofco 4: , m2 7HfBi- 0 

[0150] 

ft, 13 2 70XRD/^-^Ci3V»T, 2 8° 5IF3 1. 5° •Oli-^i, |i a B B Zr 
0 2 H»«$*i*e-^-C*»>, 3 0° Otf-^Ji, IE^ H B H ^cV^i3:^ B H H Z r OzKMmz 

[0151] 

0 2 7 frbwbfr%mt~. *nMM<Dmmm)-3)<ottn*m^tzi><D^ ip*>, y 2 

Wo 

[0 15 2] 

Y 2 0 3 <7)^fi^#v>{i^ B B a »it<7)^14^ii-rM|6]^*)f)^ #KY 2 0 3 £8 
[0153] 

miE#2 003-3070292 
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[0154] 

mjlE^^U 5 Wmmm 6 (D^^h, Z r02i:Y 2 03^M)?:i 

\%mm 4 ] 

[0 15 5] 

' ^mmwt. mzmmmi - 3 tit, ^>^T-w£a^tttt&*+a^&£T>^- 

[0156] 

) izm^-u (n^-^-r) sritx^-t^^^sBW 1 2 3 ^^wmm mm±^) \z& 

mm 1 2 5 j^SMSESft, 1 2 5 0«(±^S^ 12 7tHT'J- K«ft 12 91: 

[0 15 7] 

3 3, mm&mwi 3 s^sem^nr^^, ^tibi*. 1 3 7i*jkjr 

[0 15 8] 

ifc, -b^-y-^SPWl 2 3 <7)5fe^0JJt±. ±^#*1 3 7 K^it^ftf^TLoynT-? 
* 1 3 9CTiSI?flT^o -t^WMl 2 3*>&#fflT»±, -t^^^T-^ 

#12 3 k *fc*if£fl#: 1 3 5 t<nmffiiz y £Jg*g 1 2 5 0^^0$feSfIU^M#$ nt, 
-tr>^^T"g|5# 1 2 3fe«)!JllTV»5o 
[0 15 9] 

HK. 7>^e~T-fe>+M 2 1^*«U(±, ^OSl^STiC ±#£J|1 3 7 1: 
WW 1 4 1 j&WRSft-CiS 0 , ftflff 1 4 1 Of^fflHii, ( } ) - K« 1 2 9 5& s SJf$tL7t 
) -t7 5 y ^-t^W — * 14 3 S-O^^n^ 7 M 4 5 ^ s f^K$^"CV^ 0 -t7v;? 
■fc/tU-* 1 4 3 ^CiSS^ 1 2 7 7& $ E«$n, ^D^7M45i:J:l)^141^ 

[0 16 0] 

^M^iJOtSiiOT>^-7-b>+>- 1 2 1 HjoV^T^), itufB^^O 1 fcffitfcfcSSli*** 
[0161] 

Witf'n-^iitcov^li, m^Ut-foX-ltteiftmt LTi J:v> 0 ifc, Sir 
[0 16 2] 

[[HI] H#jBM»K<&»J££^-ta&WH'e*So 

[in 3] i<om^-u<Dm i nistt* a -a' BrffimT^^o 

[@4] mnn 1 o7>^-7-fc^t^Mt^M Lt^t^i-e^^o 

[ HI 5 ] T>^E-T-tr>+h <ZM$ffi ^Fffi * ^1-f&^ & o 

[HI 6 ] H^^J i on HzMmzH-f & 1 y \£ - ? y ^(o^it^Tfrt ? 7 -7X&ho 
[hi 7] mmm 1 ^NHsifi^^^i-^^ > ^ -^^o^ks^-r^ 97 

2 003-3070292 
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ins] mmm 1 wNHsifi^tt^ ^ > \£- v y ^^it^^-t y 7 yx&z, 

[119] IS.f>1?lJ 1 cONHs^S^^+i-^) <Y ^ tf-^^o^ffc^i-^v 7t^^, 



[m i o 

> 

[m i i 

m 1 2 

) 

[m 1 3 

> 

Id 1 4 

> 

im i 5 
im 1 6 



#H£tfU l o N H 3 itJt z>j y\£-?y* <Dmt £ y?yx-$>2> 
i (DNn 3 mm^mr^ 4 y \£- y y ^eimt^^ ? ? 7 x$>z> 



m 1 7 

[ia 1 8 

[El 1 9 
[H2 0 
[132 1 
[121 2 2 

im 2 3 

[HI 2 4 

[@2 5 
[112 6 
[0 2 7 
[[H2 8 
[f^OffclE 
[0163 

I, 10 1 
3,103 
5,105 
6,102 
7, 9, 1 

II, 13 
15, 11 5— {^/.i 
17, 117 ••"f£fUS 
19, 1 1 9 — 

21, 121 ■••um-ty-y- 
1 1 i •••T^ms 

1 1 5—_hSr>M 



mmm2^Ty^~T^y^(nmMnZ7r^y c 7-7XibZ>o 

mmM 3 (Dm^umm^ n <Dm&<D if* * ^-r r^yx&Zo 
mmm a <d m^-u iz & t 1 h n h 3 if * rts^tt ^t?*7 7T*^So 



12 1 —T >' J t — T-b 
1 2 3 —fc ^aS^AM* 

0 7, 109 — ';- 
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[mm*] mm 
im 1 1 



Zr 



x w x 



Zr 



Zr 



x s x 



Zr 



\ 

H + H 

\ / 

o 

\ 



s 



Zr + . 
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